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mm 

CENTRAL FAX CENTER 

IN THE CLAIMS : MAR 0 9 2009 

Claim 1 (currently amended): An optical information recording device which 
irradiates information light holding information and reference light onto a recording medium 
using an object lens, causes interference in the information recording layer of the recording 
medium, and records information using the resultant interference patterns, comprising: 

a first spatial light modulator for generating said information light by spatially 
modulating light from a light source by a plurality of pixels: and 

a second spatial light modulator for generating said reference light by spatially 
modulating light from the light source by a plurality of pixels; wherein 

the area of said information light and the area of said reference light on the 
entrance pupil surface of said object lens are formed such that one area surrounds the other 
area, and 

said reference light is spatially modulated by said second spatial light 
modulator such that int e rferance i s not easily generat e d b e tw e en said r e f e r e nc e lights in said 
inf orm atio n re cording I aver the traveling direction of said reference light is directed in a 
direction other than the optical axis direction of the optical system . 

Claim 2 (original): An optical information recording device which irradiates 
information light holding information and reference light onto a recording medium using an 
object lens, causes interference in the information recording layer of the recording medium, 
and records information using the resultant interference patterns, comprising: 

a first spatial light modulator for generating said information light by spatially 
modulating light from a light source by a plurality of pixels and 

a second spatial light modulator for generating the reference light by spatially 
modulating light from the light source by a plurality of pixels; wherein 

the area of said reference light on the entrance pupil surface of said object lens 
is formed such as to surround the area of said information light, and 

said reference light is spatially modulated into a plurality of radial patterns 
spreading radially from the area of said information light, in the area of said reference light, 
by said second spatial light modulator. 
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Claim 3 (currently amended): An optical information recording device which 
irradiates information light holding information and reference light onto a recording medium 
using an ob ject lens, causes interference in the information recording layer of the recording 
medium, and records information using the resultant interference patterns, comprising: 

a first spatial light modulator for generating said information light by spatially 
modulating light from a light source by a plurality of pixels; and 

a second spatial light modulator for generating said reference light by spatially 
modulating Ch e- intensity of th e light from the light source by a plurality of pixels; wherein 

the area of said reference light on the entrance pupil surface of said object lens 
is formed such as to surround the area of said information light, and 

said reference light is spatially modulated by said second spatial light 
modulator such that said reference light area on the entrance pupil surface of said object lens 
is formed asymmetrical to a virtual center point of said reference light area . 

Claim 4 (original): The optica! information recording device according to any one of 
claims 1 to 3, wherein said first spatial light modulator and said second spatial light modulator 
comprise a first display area and a second d isplay area of a shared spatial light modulator, 
respectively. 

Claim 5 (original): The optical information recording device according to claim 4. 
wherein said spatial light modulator comprises a plurality of pixels which can modulate the 
intensity of light, and the phases of emission lights vary according to the positions of a 
plurality of said pixels. 

Claim 6 (currently amended): The optical information recording device according to 
claim [[5]]L wherein the phase distribution of [[the]] said reference light omiaaion light fi =em 
said s patial light modulat e? has [[the]] a cyclic pattern w hich defl e cts the traveling dir e ction 
of said ref e r e nce light in a di re ction oth e r than the optical axis direction of th e optical -system . 

Claim 7 (currently amended): An optical information recording method which 
irradiates information light holding information and reference light onto a recording medium 
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using an object lens, causes interference in the information recording layer of the recording 
medium, and records information using the resultant interference patterns, wherein; 

both said information light and said reference light are spatially modulated by 
a plurality of pixels; 

the area of said information light: and the area of said reference light on the 
entrance pupil surface of said object lens are formed such that one area surrounds the other 
area; and 

said reference light is spatially modulated by said plurality of pixels such that 
fflterfere n Ge is-n ot easily g e n e rated b e tw ee n the ref e r e nc e lights in said information r e cording 
layer the traveling direction of said reference light is directed in a direction other than the 
optical axis direction of the optical system . 

Claim 8 (original): An optical information recording method which irradiates 
information light holding information and reference light onto a recording medium using an 
object lens, causes interference in the information recording layer of the recording medium, 
and records information using the resultant interference patterns, wherein: 

both said information light and said reference light are spatially modulated by 
a plurality of pixels; 

the area of said reference light on the entrance pupil surface of said object lens 
is formed such as to surround the area of said infonnation light; and 

said reference light is spatially modulated into a plurality of radial patterns 
spreading radially from the area of said information light, in the area of said reference light. 

Claim 9 (original): The optical information recording method according to claim 8 ? 
wherein the center of the area of said information light, the center of the area of said reference 
light, and the virtual center point of said plurality of radial patterns are the optical axes of the 
optical system. 

Claim 10 (currently amended): The optical information recording method according 
to claim 8, wherein a plurality of reference lights with differing pattern-forms are formed by 
changing the having different virtual center [[angle]] angles between a plurality of said radial 
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patterns or by rotating said plurality of radial patterns with the virtual center point as a center 
of rotation, and multiplex recording of a plurality of interference patterns are performed in a 
plurality of superimposed areas within said information recording layer using said plurality of 
reference lights with differing patt e rn fo rm s patterns . 

Claim 1 1 (original): An optica] information recording method which irradiates 
information light holding information and reference light onto a recording medium using an 
object lens, causes interference in the information recording layer of the recording medium, 
and records information using the resultant interference patterns, wherein: 

both said information light and said reference light are spatially modulated by 
a plurality of pixels; and 

the area of said reference light on the entrance pupil surface of said object lens 
is formed such as to surround the area of said information light and is asymmetrical to the 
center of the area of said reference light, as well. 

Claim 12 (canceled). 

Claim 13 (canceled). 

Claim 14 (currently amended): The optical information recording method according 
to any one of claims 7 to [[1 3]]J_L wherein both said information light and said reference light 
are spatially modulated by the same spatial light modulator. 

Claim 15 (original): The optical information recording method according to claim 14, 
wherein the light intensity and phase ofsaid reference light are spatially modulated by said 
spatial light modulator. 

Claim 1 6 (currently amended): The optical information recording method according 
to claim 15, wherein the phase distribution the traveling direction of said reference light has a 
cycli c pattern i s d e fl e cted in a direction oth e r than the optical axis dir e ction of th e optical 
syst e m by said spatial light modulator . 
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Claim 1 7 (currently amended): An optica) information reproduction device for 
g e nerating reproduction light holding information and reproducing the information from a 
recording medium having an information recording layer in which the information is recorded 
in the form of interference pattern b y i rr ad iating refer e n Ge li g h t-ont o-a- r eG Qr di ng m ediu m 
through an object lens and making t he r e f e ren ce l ig h t int e rfer e with th e interfer e nc e patt e rns 
r e corded on the information recording layer of the record i ng-B^fum, comprising: 
a light source, 

a spatial light modulator for generating [[said]] a reference light by spatially 
modulating light from [[a]] said light source by a plurality of pixels. 

an object lens for irradiating said reference light onto the interference pattern 
recorded on the information recording layer of the recording medium and passing through a 
return light from the recording medium including a reproduction light generated bv 
interference of said reference light and the interference pattern, and 

an optical detector for detecting said reproduction light ; wherein 

the area of said reference light on the entrance pupil surface of said object lens 
regarding said reference light and the area of said reproduction light on this entrance pupil 
surface arc formed such (hat one area surrounds the other area and 

said reference light is spatially modulated by said spatial light modulator such 
that the traveling direction of said reference light is directed in a direction other than the 
optical axis direction of the optical system in t e rfer e nce is not - easily generated between 
r e f e r e nc e light s in said information recording lay e r . 

Claim 18 (currently amended): An optical information reproduction device for 
g e n e rating reprodu c tion l i ght holding information a nd reproducing the information by 
irradi ating - ref e renc e l ight onto from a recording medium having an information recording 
layer in which the information is recorded in the form of tee ugh an object lens and makin g 
th e reference light int e rfere with th e interference pattern re cord e d on th e information 
r ecord ing layer of the recording medium , comprising: 
a light source, 
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a spatial light modulator for generating [[said]] a reference light by spatially 
modulating light from [fa]] said light source by a plurality of pixels^ 

an object lens for irradiating said reference light onto the interference pattern 
recorded on the information recording layer of the recording* medium and passing through a 
return light from the recording medium including a reproduction light generated by 
interference of said reference light and the interference pattern, and 

an optical detector for detecting said reproduction light : wherein 

the area of said reference light on the entrance pupil surface of said object lens 
regarding said reference light is formed such as to surround the area of said reproduction light 
on this entrance pupil surface, and 

said reference light is spatially modulated into a plurality of radial patterns 
spreading radially from the area of said reproduction light in the area of said reference light 
by said spatial light modulator. 

Claim 19 (currently amended): An optical information reproduction device for 
gen e rat in g reproduction light h old ing i n fo r m at ien-afKi reproducing the information by 
irradiating r e ference light onto from a recording medium through an object lens and making 
th e r e f e rence light int e rfere with th e interf e r e nc e patters r e c o rd e d on th e having an 
information recording layer in which the information is recorded in the form of interference 
pattern, comprising: 

a light source. 

a spatial light modulator for generating [[said]] a reference light by spatially 
modulating light from [[a]] said light source by a plurality of pixels, 

an object lens for irradiating said ref e rence light o n to the interference pattern 
recorded on the information recording laver of the recording medium and passing through a 
return light from the recording medium including a reproduction light generated by 
interference of said reference light and the interference pattern, and 

an optical detector for detecting said reproduction light : wherein 

the area of said reference light on the entrance pupil surface of said object lens 
regarding said reference light is formed such as to surroun d [[and ] ] the area of said 
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reproduction light on this entrance pupil surface aw 




oth e r area .and 

said reference light is spatially modulated by said second spatial light 
modulator such that said reference light area on the entrance pupil surface of said object lens 
is formed asymmetrical to a virtual center point of said reference light area . 

Claim 20 (original): The optical information reproduction device according to any- 
one of claims 1 7 to 1 9, wherein said spatial light modulator comprises a plurality o f pixels 
which can modulate the intensities of lights, and the phases of emission lights vary according 
to the positions of a plurality of said pixels. 

Claim 21 (currently amended): The optical information reproduction device according 
to claim 20, wherein [[the]] the phase distribution of said reference light th e em i s s ion l igh t 
f r o m - sa id s pat i al l ight m o du lato r has [[the]] a cyclic pattern which d e flects th e trav e ling 
dir e ction of said ref e rence light in o direction oth e r than the optical axis dir e ction of the 

Claim 22 (currently amended): An optical information reproduction method for 
generating r ep rodu ction light ho l ding information and reproducing the information from by 
irradiating ref e r e nce light onto a recording medium having an information recording layer in 
which the information is recorded in the form of interference pattern through an object len s 
and making said r e fer e nce light interfere with said i nt e rf e r e nc e patt erns recorded on the 
information recording layer of se nd r e cording m e d i um , wherein: 

generating [[said]] a reference light by spatially modulating light from a light 
source by a plural ity of pixels, 

irradiating said reference light onto the interference pattern recorded on the 
information recording layer of the recording medium by an object lens, 

passing through a return light from the recording medium including a 
reprodu ction light g enerated b y interference of said reference light and the interference 
pattern into said object lens, and 
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detecting said reproduction light by an optical detector; is spatially modu l at e d 
by a plurali ty of pixels; 

the area of said reference light on the entrance pupil surface of said object lens 
regarding said reference light and the area of said reproduction light on this entrance pupil 
surface are formed such that one area surrounds the other area; and 

said reference light is spatially modulated by said plurality of pixels spatial 
light mod titeie? such that the traveling direction of said reference light is directed in a 
direction other than the optical axis direction of the optical system interfer e nce is not easily 
g e n e rated b e tw e en r e f e r e nce lights in said information recording layer . 

Claim 23 (currently amended): An optical information reproduction method for 
generatin g r e production light -h olding inf o rmation and reproducing the information fey 
irradioting r e f e r e nc e - l ight ont o from a recording medium having an information recording 
layer in which the information is recorded in the form of interference pattern thro ug h an 
obj e ct tens and making said referenc e light inter fere - w it h said int e rf e r e nc e patterns record e d 
on th e information recording layer of s aid r e cording m e dium , wherein: 

generating [f said]] a reference light [[is]] by spatial ly rae dulatcd modulating 
light from a light source by a plurality of pixels* 

irradiating said reference light onto the interference pattern recorded on the 
information recording layer of the recording medium by an object lens, 

passing through a return light from the recording medium inc luding a 
reproduction light generated by interference of said reference light and the interference 
pattern into said object lens, and 

detecting said reproduction light by an optical detector: 

the area of said reference light on the entrance pupil surface of said object lens 
regarding said reference light is formed such as to surround the area of said reproduction light 
on this entrance pupil surface; and 

said reference light is spatially modulated into a plurality of radial patterns 
spreading radially from the area of said reproduction light i n the area of said reference light. 
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Claim 24 (original): The optical information reproduction method according to claim 
23, wherein the center of the area of said reference light and the virtual center point of said 
plurality of radial patterns are optical axes of the optical system. 

Claim 25 (currently amended): An optical information reproduction method for 
g e n e rating reproduction light holding information and reproducing the information from a 
recording medium having an information recording layer in which the information is recorded 
in the form of interference pattern by-irr adiating r e f e renc e light - onto a r e coding medium 
through a n o bje ct l en s and making said r e f e r e nc e light interfere with said interfer e nc e patt e rn s 
ree o rded on th e i nformation r e cording layer of -said-re cording medium , wherein: 

generating [[said]] a reference light [[is]] by spatially modulated modulating 
light from a light source by a plurality of pixels., 

irradiating said reference light onto the interference pattern recorded on the 
information recording layer of the recording medium by an object lens, 

passing through a return light from the recording medium including a 
reproduction light generated by interferen ce o f said reference light and the interference 
pattern into said object lens, an d 

detecting said reproduction light by an optical detector ; and 

the area of said reference light on the entrance pupil surface of said object lens 
regarding said reference light is formed such as to surround the area of said reproduction light 
on this entrance pupil surface and is asymmetrical to the center of the area of said reference 
light, as well. 

Claim 26 (canceled). 

Claim 27 (currently amended): The optical information reproduction method 
according to any one of claims 22 to [|.26'|]25, wherein the light intensity and phase of said 
reference light are spatially modulated by a spatial light modulator. 

Claim 28 (currently amended): The optical information reproduction method 
according to claim 27, wherein the phase distribution traveling direction of said reference 
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light has a cyclic pattern is deflected in a direction oth e r than the? optical axis direction of th e 
e ptioal s ystem by said spatial light modulator . 

Claim 29 (currently amended); The optical information recording device according to 
any one of claims 1 to [ [6]]3, comprising: 

a servo light source which differs from the light source for recording 
information to said recording medium; and 

a servo information acquisition means for obtaining address servo information 
recorded to said recording medium by the light from said servo light source. 

Claim 30 (currently amended): The optical information reproduction device according 
to any one of claims 1 7 to [[2 1 ) 1 1 9, comprising: 

a servo light source which differs from the light source for recording 
information to said recording medium; and 

a servo information acquisition means for obtaining address servo information 
recorded to said recording medium by the light from said servo light source. 
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